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gen, oxygen and sulphur. Other elements found in small quanti-
ties in certain proteins are phosphorus, iron, zinc, copper, man-
ganese and iodine. But nitrogen, though it constitutes four-fifths
of the atmosphere, is the protein element which presents the grav-
est practical problems.
The air that bathes the leaves of plants is hundreds of times as
rich in nitrogen as in carbon dioxide, but plants cannot assimilate
the nitrogen by their leaves.  A few plants, notably peas, beans,
clover, alfalfa and other legumes, are able to assimilate some of
the free atmospheric nitrogen in the soil through the agency of
bacteria which live in the nodules on their roots.  Rotating other
crops with these, and preferably plowing the leguminous crop
under, is one means of restoring combined nitrogen to the soil.
For most plants, nitrates and ammonium compounds found in
the soil are the only sources of nitrogen. The cycle is very limited:
nitrogen compounds to living plants; plants into animals; excre-
ment, death, decay; nitrogen back to the soil.  The net losses of
combined nitrogen in this cycle must be made up by fertilization,
else mankind will eventually starve.  Like Tantalus thirsting in
the lake, and hungering while fruit overhead forever evaded his
grasp, we should find ourselves helplessly tantalized in our ocean
of nitrogen if chemists had not come to our aid.   Chemists have
learned how to force this unsociable element to combine.   They
fix it to make as good plant food, and cheaper, than the nitrates
found where ancient sea fowl deposited guano on the western
slope of the Andes.  Chile fought a war for the deposit, and took
it away from Peru in 1881. For many decades that bed of nitrates,
preserved by desert conditions, has helped to feed the soil of the
world by the hundreds of thousands of tons, and, more recently,
to supply guns with high explosives.  Now we draw largely on